Source of Acquisition 
NASA Johnson Space Center 


Abstract: Space Shuttle Software Development and Certification 

Man-rated software, "software which is in control of systems and environments upon which human life is 
critically dependent," must be highly reliable. The Space Shuttle Primary Avionics Software System is an 
excellent example of such a software system. Lessons learn from more than 20 years of effort have 
identified basic elements that must be present to achieve this high degree of reliability. The elements 
include rigorous application of appropriate software development processes, use of trusted tools to 
support those processes, quantitative process management, and defect elimination and prevention. This 
presentation highlights methods used within the Space Shuttle project and raises questions that must be 
addressed to provide similar success in a cost effective manner on future long-term projects where key 
application development tools are COTS rather than internally developed custom application 
development tools. 
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Principles of Providing High Reliability Software 
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Space Shuttle Software Development Philosophy 
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Configuration Management 

Ensures delivery of no more or less than what is required 
Spans the software life cycle 
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Roles in the Software Development Process 
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United Space Alliance 
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Shuttle Software Test Approach 
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Independent Software Verification 
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Recommendation (continued) 

Third-part assessor provides to subscribing applications developers information on: 
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Shuttle Software Test Approach 
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Process Error Rate 
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FSW Product Error Rate 
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Sample Error Detection Over Time Within a System 

OI26B DR Dispositions Versus Time 

Using OI8D-OI26A Process Trend and 67 Major Errors at 26.41 
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SOFTWARE RELEASE SCHEDULES 
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